Effects of mevinolin in rat liver: evidence for a lack of coupling between synthesis of hydroxymethylglutaryl-CoA reductase and cholesterol 7 alpha-hydroxylase activity.
The effect of treatment of rats with the hydroxymethylglutaryl-CoA reductase inhibitor, mevinolin, on 7 alpha-hydroxylation of cholesterol was studied. Treatment with 0.1% mevinolin in diet for 3 days was found to have an inhibitory effect on 7 alpha-hydroxylation of cholesterol (about 35%). Treatment with cholestyramine increased 7 alpha-hydroxylation of both exogenously added and endogenous microsomal cholesterol 3-4-fold. Combined treatment with both cholestyramine and mevinolin decreased this stimulation to 2-2.5-fold. Treatment with 2% cholesterol in diet increased 7 alpha-hydroxylation of exogenous cholesterol about 2-fold and 7 alpha-hydroxylation of endogenous cholesterol about 3.5-fold. The stimulatory effect of cholesterol was reduced or abolished when 0.1% mevinolin was added to the cholesterol-containing diet. With the exception of the experiments with cholesterol in the diet, all experiments including mevinolin gave a marked stimulation (up to 60-fold) of the hydroxymethylglutaryl-CoA reductase activity under the in vitro conditions employed. The concentration of free cholesterol in the liver microsomes was not significantly changed in any of these experiments. It is concluded that there is no coupling between induction of synthesis of hydroxymethylglutaryl-CoA reductase protein and cholesterol 7 alpha-hydroxylase activity. The inhibitory effect of mevinolin on cholesterol 7 alpha-hydroxylase activity under experimental conditions where most of the effect of mevinolin on hydroxymethylglutaryl-CoA reductase was abolished by treatment with cholesterol suggest that the effect of mevinolin on the cholesterol 7 alpha-hydroxylase may be independent of its effect on cholesterol synthesis. The over-all results do not favour the hypothesis that cholesterol synthesis and cholesterol availability are the most important determinants for the regulation of the cholesterol 7 alpha-hydroxylase.